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REVIEW AND COMMENTS ON THE USEPA
PROPOSED GROUNDWATER REMEDY FOR THE
NL INDUSTRIES/TARACORP SUPERFUND SITE,
GRANITE CITY, [LLINOIS

E.0 EXECUTIVE SUMMARY

On behalf of the Potentially Responsible Party (PRP) Committee for the NL
Industries/Taracorp Site, Geraghty & Miller, Inc. has prepared this comment document regarding
the United States Environmental Protection Agency (USEPA) proposed groundwater remedy for
the NL Industries/Taracorp superfund site, Granite City, [llinois (the site). The proposed
groundwater remedy, which consists of groundwater containment and long-term monitoring, is
described in the Second Addendum to the Feasibility Study (FS) (Woodward-Clyde Consultants
[WWC] 1995) and is summarized in the Proposed Plan published by the USEPA in February 1995
(USEPA, 1995). Our comments are based on a review of the relevant literature on the subject of
sampling for metals in groundwater, the groundwater remedy itself, the groundwater data on which
the remedy is based, and a reinterpretation of the data. This document concludes that USEPA’s
proposed groundwater remedy is unnecessary and inconsistent with the National Contingency Plan
(NCP).

E.1 LITERATURE REVIEW

Our literature review indicates that there is no consensus in the industry as to how to collect
groundwater samples for the analysis of metals. The USEPA'’s position has been inconsistent, and
the Agency’s current guidance requires the collection of both filtered and unfiltered samples.
Several states have published guidance or have adopted policies regarding filtering of samples but
there is no general agreement among the states’ procedures and policies.

Even though there appears to be little agreement on the actual sampling technique, a
consensus has developed that the turbidity of samples should be minimized at the time of collection.
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For this reason, an alternative method of sampling has been developed. The so called “low flow”
sampling techniques involve pumping wells at a low flow rate which minimizes the well
disturbance and keeps turbidity low. However, if turbidity cannot be kept low, filtering
groundwater samples is preferable.

E.2 REGIONAL HYDROGEOLOGY

Groundwater in the Granite City area occurs in valley fill deposits under water table or
leaky artesian conditions. Generally, groundwater flow is from northeast to southwest towards the
Mississippi River. The [llinois Water Survey indicates (Collins & Richards 1986) that groundwater
usage in the Granite City area is for industrial purposes. The local water utility district which
serves Granite City and the adjacent communities of Madison and North Venice, indicates that they
use treated water from the Mississippi River; no groundwater is used for potable purposes.

E.3 PROPOSED GROUNDWATER REMEDY

The proposed remedy, which was based on the analytical results of unfiltered groundwater
samples collected by WWC, consists of an active pumping system in the Main Industrial Property
and monitoring and natural attenuation in the Remote Fill Areas. The water from the recovery
wells would be treated, if necessary, before discharge to the Publicly Owned Treatment Works
(POTW). The proposed remedy does not specify the number of extraction wells or the pumping
rates needed to contain groundwater in the Main Industrial Property.

E.4 COMMENTS ON THE PROPOSED REMEDY
The proposed groundwater remedy is based on groundwater quality data which are not
reproducible and therefore difficuit to interpret. The remedy was selected because the

concentrations of metals in unfiltered turbid samples were reported to exceed applicable, relevant
and appropriate requirements (ARARs) which are maximum contaminant levels (MCLs) and the
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linois groundwater quality standards (IGQS). However, when the data are reinterpreted using the —

population of filtered samples combined with samples collected with the “low flow™ technique, the
average concentrations of all metals are below MCLs, except for cadmium, and are below their
IGQS, except for cadmium and lead. However, the average concentrations of cadmium and lead
exceeded the MCLs and IGQSs only because high concentrations in a few wells skewed the
averages higher. When these wells are excluded, the average cadmium concentrations are below
the MCLs and IGQSs, and the average lead concentrations are below the MCLs and are only 1.3
times the IGQSs.

Because the groundwater appears to meet most ARARs, and there is no risk to human
health from exposure to groundwater (which USEPA acknowledged and appears to agree with),
there is no reason to remediate the groundwater. Exposure to groundwater is not a pathway
because potable water is supplied by a local utility from the Mississippi River and there appears to
be little possibility that the groundwater resources of the area would be developed for a potable
supply in the future.

In addition, USEPA’s proposed groundwater pumping remedy would not be effective. The
elevated metals concentrations in the samples collected by USEPA were due to high turbidity in the
samples. In other words, the metals concentrations in the samples were caused by metals in the
sediments, not by metals in the groundwater. When groundwater recovery wells are installed as
part of a groundwater pumping system, they must be designed to minimize the sediments in the
extracted groundwater to avoid damage to pumps and other equipment. Thus, the extracted
groundwater would at most contain very low levels of metals while the vast majority of the metals
would remain tied to the sediments and would be immobile and unrecoverable.

Finally, even if groundwater at the site did contain elevated concentrations of metals, which
does not appear to be the case, a groundwater remedy based on capping the source area to reduce
infiltration, natural attenuation and monitoring would effectively reduce metals concentrations over
time. Indeed, capping the pile at the Main Industrial Area is already a component of the proposed

GERAGHTY & MILLER, INC.



E-iv
of human
health and the environment because there is no exposure pathway and therefore no risk associated
with the groundwater.

remedy. In addition to being cost effective, natural attenuation would be protective
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REVIEW AND COMMENTS ON THE USEPA
PROPOSED GROUNDWATER REMEDY FOR THE
NL INDUSTRIES/TARACORP SUPERFUND SITE,
GRANITE CITY, ILLINOIS

1.0 INTRODUCTION

On behalf of the Potentially Responsible Party (PRP) Committee for the NL
Industries/Taracorp Site, Geraghty & Miller, Inc. has prepared this comment document regarding the
United States Environmental Protection Agency (USEPA) proposed groundwater remedy for the NL
Industries/Taracorp superfund site, Granite City, lllinois (the site). The proposed groundwater remedy,
which consists of groundwater containment and long-term monitoring, is described in the Second
Addendum to the Feasibility Study (FS) (Woodward-Clyde Consultants [WWC] 1995) and is
summarized in the Proposed Plan published by the USEPA in February 1995 (USEPA 1995a).

The site is located almost entirely within the cities of Granite City, Madison, and Venice, in
Madison County, Illinois, approximately 2 miles east of downtown St. Louis, Missouri. The site has
been divided into three principal areas: the Main Industrial Property, the Adjacent Residential Areas
(within the cities of Granite City, Madison, and Venice), and the Remote Fill Areas. The Main
Industrial Property is approximately 30 acres in size; the Adjacent Residential Areas consist of
approximately 500 acres; and the Remote Fill Areas include locations in Eagle Park Acres and Venice
Township (WWC 1995). The proposed groundwater containment remedy selected for the site
addresses the Main Industrial Property; monitoring and natural attenuation is proposed for the Remote
Fill Areas.

Genagity & Miller believes that the proposed groundwater remedy selected for the site is
inappropriate for the following reasons: (1) the remedy is based on groundwater quality data that are
not reproducible and therefore difficult to interpret; (2) the selection of the remedy does not comply
with the National Contingency Plan (NCP), (3) the remedy is not warranted because no risk is
associated with the groundwater, and our re-evaluation of the data indicates that the average metals
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concentrations are below most MCLs and IGQSs; and (4) groundwater pumping would not be
effective since the metals are contained in the sediments, not the groundwater, and therefore would not
be removed by pumping. Even if elevated levels of metals did exist in the groundwater at the site,
Geraghty & Miller believes that a remedy consisting of capping, natural attenuation, and monitoring
would be equally protective of human health and the environment and more cost-effective.

Geraghty & Miller’s comments are based on a review of the literature concerning sampling for

metals in groundwater, the groundwater remedy, the groundwater data on which the remedy is based,
and on a reinterpretation of the data.

1.1  LITERATURE REVIEW

Geraghty & Miller has reviewed the pertinent literature regarding groundwater sampling
techniques for metals analysis. Our evaluation indicates that there is no consensus in the industry as to
the correct groundwater sampling technique. There is agreement that turbidity of groundwater
samples must be minimized, which can be done with ‘low flow” sampling techniques or filtering turbid
samples.

The primary objective of any sampling program is to collect samples that are representative of
the site. Many scientists believe that the collection of filtered samples for metals analysis is preferable
because the analysis of unfiltered samples has the potential to provide "false-positive” results.
Unfiltered metal groundwater results might be more related to how the well was drilled, developed,
and sampled rather than to the actual groundwater metal concentrations. The USEPA emphasizes the
importance of developing wells to be sediment-free and specifies that hydraulic conductivity, pH, and
temperature measurements, along with mean seasonal flow rates, be used to determine when periodic
redevelopment of wells is required (USEPA 1986).

Several studies have shown that the use of bailers to purge and/or collect groundwater samples
has increased the turbidity of the samples (Backhus et al. 1993, Heidlauf and Bartlett 1993, Kearl et al.
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1992, Puls and Barcelona 1989, Puls et al. 1991, and Puls et al., 1992). These studies recommend the
use of low pumping flow rates (approximately 100 milliliters per minute [ml/min]) to collect non-turbid
samples. Puls et al. (1991) concluded that there was a strong inverse relationship between the turbidity
and the representiveness of samples, and Puls et al. (1992) found that the sampling devices that caused
the least disturbance (i.e.,, turbidity) also produced the most reproducible samples. Heidlauf and
Bartlett (1993) concluded that the concentration of insoluble metals in test samples was turbidity-
dependent; they also found that when low-flow pumps to purge and sample the wells were used,
representative non-turbid groundwater samples were obtained.

The study by Puls et al. (1992) found that monitoring field parameters during well purging
provided the best indication of when to begin collecting a groundwater metals sample. Turbidity was
found to be the most sensitive indicator when monitored during well purging. Other field parameters
measured by Pulset al. (1992) were dissolved oxygen, pH, redox, temperature, and specific
conductance. Temperature, specific conductance, and pH results were found to be generally
. itive to well purging variat

If only unfiltered metal samples are collected, increased importance is placed on proper well
construction, purging procedures, and sampling procedures to eliminate or minimize sources of
sampling artifacts (Puls and Barcelona 1989). Therefore, Puls and Barcelona (1989) recommended the
collection of both unfiltered and filtered samples.

Many government agencies agree that the collection of unfiltered groundwater samples alone
for metals is insufficient to obtain representative results. In 1992, the State of Wisconsin prepared a
document, entitled "Position Paper on the Field Filtering of Groundwater Samples,” (Wisconsin
Department of Natural Resources [WDNR] 1992) to express its concerns over using unfiltered
groundwater samples. This document, which was sent to the USEPA, provides a strong argument for
allowing flexibility ‘to determine whether filtered or unfiltered samples are appropriate depending on a
given situation.” The following conclusion was provided in the summary of the State of Wisconsin's
document (WDNR 1992):

GERAGHTY & MILLER. INC.
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"The technical experts we contacted made it clear to us that there is not agreement in
the monitoring community to not allow field filtration of ground water samples. In
fact, most of the experts feel field filtration is appropriate especially if the sample is
turbid. They also think total analysis of turbid sampies will produce misleading resuits.
Those with experience in the field know that turbid samples will continue to be
collected from monitoring wells, especially those in fine-grained soils. Those that favor
running total analyses think monitoring wells can be installed, developed and sampled
in such a manner that the sample is relatively free of turbidity. We consider this
presumption to be unrealistic."

The USEPA's notice of proposed rulemaking on the field filtering of groundwater samples
related to the RCRA Subtitle D Solid Waste Disposal Facility Criteria was published in the October 25,
1993 Federal Register (USEPA 1993). The following is an excerpt from this notice:

"The Criteria ban the filtering of groundwater samples in the field because filtering
potentially removes some of the contamination found in the solid phase of the samples.
Since promulgation of the Criteria, a number of States and industry groups have stated
that it is important to field filter groundwater samples for metals to avoid potential false
indications of a landfill release to groundwater. The commentors maintain that the
analytical results using filtered samples are sufficiently protective and are as effective as
unfiltered samples required in the Criteria This notice of proposed rulemaking
(NPRM) would announce the Agency’s intent to perform additional study on field
filtering and solicit further public comment and data on this issue. In addition, this
NPRM would seek comment on the appropriateness of allowing States/Tribes with
EPA-approved permit programs to lift the ban on a site-specific basis.”

The sampling and analysis criteria in the State of Illinois do not specify whether filtered and/or

unfiltered metal samples results are acceptable. Indeed, the Illinois Pollution Control Board is
considering this issue in the context of the pending underground storage tank rulemaking. Several
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other states do not have a written policy. However, some states do provide guidance for collecting
filtered groundwater samples. New York, for example, requires that the samples be filtered in the field
if the tubidity of the groundwater exceeds 50 nephelometric turbidity units (NTUs). In addition, the
New Jersey Department of Environmental Protection and Energy (NJDEPE) Field Sampling
Procedures Manual (NJDEPE 1992) states that "If a particular case demands consideration of
dissolved metals, both filtered and non-filtered samples should be collected for analysis.* The Florida
Department of Environmental Regulation (FDER) recently prepared a technical document to provide
an assessment procedure for determining when filtered samples for metals compliance monitoring can
be used (FDER 1994). West Virginia also accepts field filtering of groundwater samples for metals
analysis under certain conditions in its promulgated legislative rule (WVSWRB 1992), which became
effective on August 25, 1993.

1.2 REGIONAL HYDROGEOLOGY

The Granite City area is situated within a bedrock valley cut by the Mississippi River
(Bergstrom and Walker 1956). The pregiacial bedrock valley has been filled with Recent Alluvium and
glacially derived valley-train materials (collectively referred to as the valley fill). The valley fill in the
Granite City area varies between approximately 80 and 120 feet thick, with the materials thinning to the
west towards Chain of Rocks Canal. The river channel at Chain of Rocks, which is west of the Chain
of Rocks Canal, is reported to intersect bedrock (Bergstrom and Walker 1956).

The valley fill includes silts and clays at or near the surface deposited during recession of
floodwaters. As is evidenced by Horseshoe Lake, an oxbow type lake, immediately to the east of
Granite City, the Mississippi River has migrated over time across the broad bottom lands, which are
6 to 8 miles wide in the Granite City area. The channel migration, the associated cut-and-fill actions,
and the flooding have produced complex hydrogenous deposits of varying thicknesses.

Investigations conducted by the Ilinois State Water Survey (Piskin and Bergstrom 1975)
indicate that the sand and sand and gravel deposits below the surficial silts and clays, become coarser
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with depth. At the base of the valley fill deposits in the Granite City area, 20 to 35 feet of clean sand
and gravel are encountered (Bergstrom and Walker 1956). These deposits become finer to the east
and grade into dominantly sand and silt in the Horseshoe Lake area.

Groundwater in the Granite City area occurs in valley fill deposits under water table or leaky
artisan conditions, depending upon the extent to which fine- and coarse-grained sediments are
interbedded. Locally, portions of the surficial silts and clay may be saturated and would therefore be
under water-table conditions. Bedrock while saturated, is generally not considered a significant source
of groundwater in the bottomlands area. The bedrock is generally of lower permeability with water
being yielded primarily from fractures.

Genenally groundwater flow in the valley fill deposits is from northeast to southwest in the
Granite City area. Locally, groundwater pumping and the associated cone of depression, will change
the regional groundwater flow pattern. From 1978 to 1980, groundwater level monitoring performed
by the Illinois State Water Survey (Collins and Richards 1986) identified a water-table depression on
the west side of Granite City, which appears to be associated with a pumping center.

Groundwater under non-pumping conditions is recharged by rainfall and floods. The
Mississippi River is a major groundwater discharge area under normal river stage conditions. Under
high flow conditions when the river level is higher than the water table, the Mississippi River will serve
as a recharge source for the valley fill aquifer. In situations where high volume pumping is occurring
near the river, flow will be from the river toward the pumping center.

The IMimois Water Survey indicates that groundwater usage in the Granite City area is for
industrial purposes and that fluctuations in groundwater usage were related to the cyclical nature of the
area’s steel industry (Collins and Richards 1986). The local water utility district, which serves Granite
City and the adjacent communities of Madison and North Venice, indicates that it uses trested
Mississippi River water in the area’s distribution systems. '
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20P ED GROUNDWATER REMEDY

The selection of the proposed groundwater remedy for the site was based on the analytical
resuits of groundwater samples collected by O'Brien & Gere during the RUFS (O’Brien & Gere,
Engineers, Inc. 1988) and WWC during the PDFI (WWC 1995). The proposed remedy consists of
groundwater containment on the Main Industrial Property and monitoring and natural attenuation in
the Remote Fill Areas. The active system would be designed to contain groundwater on the Main
Industrial Property by installing a series of on-site extraction wells, which would be pumped at a rate
sufficient to control off-site groundwater flow. The water produced from the extraction wells would
be pre-treated on-site, if necessary, and would be discharged to the local Publicly Owned Treatment
Works (POTW). Because the extent of groundwater impacted with lead and other metals has not been
defined, additional monitoring wells would be required to identify the extent of groundwater
contamination. The wells would be located downgradient of the existing monitoring wells where
"high" levels of lead or cadmium have supposedly been detected. The groundwater action for the
Remote Fill Areas would consist of long-term monitoring, usage restriction, and natural attenuation.
Additional monitoring wells would also be required for the Remote Fill Areas to determine if
groundwater in those areas have been impacted because no monitoring wells are currently located in

these areas.

The proposed remedy does not specify the number of extraction wells or the pumping rates
needed to create a capture zone capable of containing groundwater on-site, nor does it specify the
number and or location of additional monitoring wells needed to define the extent of groundwater
impacted with lead or other metals.

GERAGHTY & MILLER. INC.
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3.0 COMMENTS ON THE PROPOSED GROUNDWATER REMEDY

Geraghty & Miller’s comments on the proposed groundwater remedy are based on the fact that
the remedy selected is predicated on nonreproducible groundwater quality data that are difficult to
interpret. The selection of this remedy is not consistent with the NCP because the USEPA ignored
previously collected data, and only used the most conservative groundwater data results on which to
base its remedy selection This approach has resulted in a remedy that is not cost-effective. In
addition, the results of a well survey conducted by O'Brien & Gere and the Illinois Environmental
Protection Agency (IEPA) indicate that there is no need to implement a groundwater remedy because
there are no receptors (and therefore no risk) associated with the groundwater. Finally, the remedy
selected is inappropriate because it will not remediate metals in the groundwater. Each of these
comments is discussed in detail in the following sections.

3.1 THE PROPOSED GROUNDWATER REMEDY IS BASED ON GROUNDWATER
QUALITY DATA THAT ARE NOT REPRODUCIBLE AND ARE DIFFICULT TO
INTERPRET

The proposed groundwater remedy for the site was based on the Pre-Design Field
Investigation (PDFT) that was conducted by WWC in 1993, on behalf of the USEPA. The remedy was

selected because WWC concluded that the concentrations of lead and other metals reported in the
groundwater samples exceed the USEPA maximum contaminant level (MCL) of 0.015 milligrams per
liter (mg/L) for lead and the Mllinois Groundwater Quality Standard (IGQS) of 0.0075 mg/L for lead.
The conclusions in the PDFT regarding impacts to groundwater were based on total metals analyses,
which are the most conservative data set (WWC 1993).

As discussed below in Sections 3.1.1, 3.1.2, and 3.1.3, most of the monitoring wells installed
appear to have been insufficiently developed. Because of the less than optimal development
procedures, the groundwater samples collected from these monitoring wells were generally turbid. The
increased turbidity of the groundwater samples interferes with the metals analyses, and consequently
analytical results are not reproducible from one sampling event to the next. In addition, analyzing
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turbid, unfiltered groundwater samples for metals analyses leads to an overestimate of the metals
concentrations because the acidification process leaches metals that would otherwise remain on the
sediment, which is not mobile in the groundwater system.

The sampling techniques utilized to collect groundwater samples were not consistent between
sampling events. Some monitoring wells were purged and sampled with a bailer; some wells were
purged with a submersible pump and sampled with a bailer; some wells were purged and sampled with
a submersible pump; and some samples were collected for filtered and unfiltered metals analyses. The
variability in the sampling methods used has contributed to the difficuity in interpreting the data.
Because of the variations in sampling techniques, there is a significant difference between analytical
results of filtered versus unfiltered samples, and samples collected with a bailer versus a low flow
submersible pump. When filtered and unfiltered samples provide significantly different resuits, it is
difficult to determine whether unfiltered data reflect the presence of mobile colloids or sampling
artifacts related to the sampling process. Sampling artifacts may include the following: pump velocity,
sample oxidation, well construction materials, and/or filter size (Wendell et al. 1992, USEPA 1989).
Additionally, several studies have shown that significant differences in concentrations from one
sampling event to the next are invariably due to the manner in which samples are collected rather than
from contributions due to the transport of colloidal material (Puls et al 1992).

Summarized below are the previous investigations conducted at the site by the [EPA, O'Brien
& Gere, and WWC. The following summaries focus on well development, groundwater monitoring
techniques, and the analytical results.

3.1.1 Investigations Conducted by the IEPA
In 1981 and 1982, the I[EPA conducted an investigation into the impacts to groundwater in the
Granite City area from the 3-acre storage pile located within the city boundaries. The results of this

investigation are summarized in a report entitled "A Land Pollution Assessment of Granite
City/Taracorp Industries” (IEPA 1984) and are discussed below.
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In October 1982, four monitoring wells (MW-101, MW-102, MW-103, and MW-104) were ~—

installed by Taracorp at the request of the [EPA. Table 1-1 summarizes the construction details for
these monitoring wells; however, specific details regarding well development, and groundwater
sampling techniques were not included in the reports reviewed by Geraghty & Miller. The analytical
results of groundwater samples collected from these wells in November 1982 indicated that the
downgradient well (MW-104) contained an elevated concentration of lead (0.05 parts per million
[ppm]). However, the IEPA later questioned the integrity of these samples and actually discarded the
results as invalid because the samples were not filtered in the field (IEPA 1984). Based on these data,
the IEPA determined that additional soil and groundwater sampling should be conducted (IEPA 1984).

In July 1983, the [EPA installed eight monitoring wells (MW-105S, MW-105D, MW-106S,
MW-106D, MW-107S, MW-107D, MW-108S, and MW-108D). These wells comprise a two-well
cluster with “S™ denoting a shallow well installed at the water table and “D” denoting a deep well
installed 10 to 15 ft deeper than the shallow well. Table 1-1 summarizes well construction details for
these wells. Specific details regarding well development were not included in the reports reviewed by
Geraghty & Miller. The groundwater sampling logs from each of these sampling events specify that all
samples were filtered in the field prior to preservation, and that field parameters for pH, specific
conductance, and temperature were measured. During these monitoring activities, filtering of
groundwater samples prior to preservation and laboratory analyses was accepted and considered a
state-of-the-art technique.

Groundwater samples were collected by the [EPA from Monitoring Wells MW-101, MW-102,
MW-103, and MW-104 in January, February, June, August, and November 1983 and from Monitoring
Wells MW-105S, MW-105D, MW-106S, MW-106D, MW-107S, MW-107D, MW-108S, and
MW-108D in August and November 1983. The results of the sampling and analysis program indicated
that the concentrations of lead in each of the monitoring wells sampled were below the Illinois General
Use Water Quality Standard (35 Ill. Adm. Code 302.208) of 0.1 ppm.
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Based on the data collected by [EPA in 1982 and 1983, impacts to groundwater quality were

not an issue of concern for the site. In addition, the concentrations of lead detected in the groundwater

samples collected were below the MCL of 0.050 mg/L, which was in effect from 1975 through June
1991.

3.1.2 Investigation n ‘Brien & Gere Engineers, In

OBrien & Gere conducted a Remedial Investigation/Feasibility Study (RIFS) at the site
between 1986 and 1987 on behalf of NL Industries. As part of this investigation, two monitoring wells
(MW-109, and MW-110) were installed in July 1987. Table 3-1 summarizes the construction details
for these monitoring wells; however, the specific well development techniques utilized by O'Brien &
Gere were not included in the RI/FS Report (O'Brien & Gere Engineers, Inc. 1988). The RLUFS
Report refers to the RUFS Work Plan Addendum (O'Brien & Gere 1987), which specifies the well
development techniques to be utilized during the RI field investigation.

The monitoring well development procedures summarized in Appendix D of the RI/FS Work
Plan Addendum, identify three well development techniques that may be used to develop Monitoring
Wells MW-109 and MW-110. The procedure specifies that "air surging, pumping, or bailing
groundwater from the well would be conducted for a minimum of 2 hours until relatively sediment-free
water was produced. The actual development technique used would depend on the size and depth of
the well, and the volume of groundwater in the well" (OBrien & Gere 1987). Although the
development methods specified by OBrien & Gere are generally acceptable methods, it does not
appear that the development techniques were effective at adequately developing these monitoring wells
because groundwater samples collected from these wells were consistently very turbid.

In January, April, August, and November 1987, OBrien and Gere collected groundwater

samples from monitoring wells at the site. Table 3-2 provides a summary of the wells sampled
including the sampling data and whether filtered and/or unfiltered water samples were collected. The

GERAGHTY & MILLER. INC.



3-5
field sampling protocols specified in the RUFS Report reference Appendix D of OBrien & Gere's
RUFS Work Plan (O'Brien & Gere 1986).

The well purging and sampling techniques specified by OBrien & Gere in Appendix D of the
RUFS Work Plan included a procedure that required sampling personnel to “Lower the bailer to the
bottom of the well, and agitate the bailer up and down to re-suspend any material settled in the well.*
(OBrien & Gere 1986). Because no other documentation is provided in the R/FS Report (O’Brien &
Gere 1988), Geraghty & Miller has assumed that O'Brien & Gere followed this sampling protocol.
Repeated insertion and withdrawal of a bailer causes significant surging, mixing, and aeration, even
when the procedure is carefully performed. Results obtained with a bailer are operator-dependent and
therefore quite variable (Puls et al. 1992).

During each of the four groundwater sampling events conducted by OBrien & Gere in 1987,
groundwater samples were consistently filtered in the field prior to sample preservation for metals
analysis. In addition, groundwater samples collected from five of the monitoring wells (MW-102,

MW-106D, MW-108S, MW-108D, and MW-110) were also analyzed for total lead. The results of

these sampling events are summarized in Table 3-3.

3.13 Investigations Conducted by Woodward-Clvde Consuitanty

After completion of the RIFS by OBrien & Gere, WWC conducted the PDFI between
November 1991 and June 1992 (WWC 1993). The objective of the PDFI was to collect the data
necessary to implement a remedial action for the site. As part of the PDFI, four monitoring wells
(MW-103-91, MW-104-92, MW-109-92, and MW-111-92) were installed to depths of 69 to 72 ft
below grade to evaluate impacts to deeper groundwater zones at the site. Table 1-1 summarizes the
construction details for these wells.

The monitoring well development technique employed by WWC involved alternately surging
and pumping the well until the development water and turbidity were reduced to acceptable levels
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(WWC 1993). After the pH, temperature, and conductivity had stabilized, well development was
completed using the pump, and was then continued by removing the last five well volumes using a
stainless-steel bailer. In all instances, once the pH, temperature, and conductivity readings stabilized,
and turbidity had been reduced to an acceptable level, the development water was very clear.
However, while the last five well volumes were being removed with a bailer, the development water
would become very turbid. Significantly, even though the development process did not result in a well
that produced clear water, WWC, in consultation with the United States Army Corp of Engineers
(USACE) "decided that due to the well graded sand within the screened interval and limitation on the
pumping rate in the small well diameter, complete well development within a reasonable time frame
was not feasible, and development was discontinued” (WWC 1993).

A review of the well development logs provided in Appendix D of the PDFI report (WWC
1993) makes clear that the well had been continuously pumped during the development procedure and
not surged. WWC stated in the PDFI report (WWC 1993) that the intake hose of the pump was
moved up and down across the screened interval. This activity appears to constitute the surging WWC
referred to in the PDFI report. This method is considered to be an inadequate development method
(Driscoll 1986).

As part of the PDFI, WWC conducted groundwater sampling in July 1992. Since completion
of the PDFI, WWC has conducted routine groundwater monitoring in October 1992, March 1993,
September 1993, April 1994, July 1994, and October 1994. The sampling protocols followed by
WWC for sampling events conducted in July and October 1992 included the following protocols:

. Purging all shallow wells a minimum of five well volumes with a polyvinyl chloride
(PVC) bailer, and then using a stainless-steel bailer to collect groundwater samples for

laboratory analyses.
«  Purging all deep wells installed by WWC (MW-103-91, MW-104-92, MW-109-92,

and MW-111-92) with a submersible pump and then sampling with a stainless-steel
bailer.

GERAGHTY & MILLER. INC.
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. Filling sample jars for laboratory analyses.

. Filling a separate jar to measure field parameters of pH, conductivity, temperature, and
water clanty.

The sampling protocols followed by WWC for sampling events conducted in March and
September 1993 included the following protocols:

. Purging Wells MW-107S and MW-107D (in March 1993) and Wells MW-101,

MW-107S, and MW-108S (in September 1993), a minimum of five well volumes with
a PVC bailer, and then using a stainless-steel bailer to collect groundwater samples for

laboratory analyses.

. Purging all other wells sampled a minimum of five well volumes with a submersible

pump, and then collecting groundwater samples for metals analyses directly from the
pump discharge at a rate of S00 ml/min, or at the lowest flow rate the pump could
sustain.

. Filling a separate jar to measure field parameters of pH, conductivity, temperature, and
water clarity.

The sampling protocols followed by WWC for the sampling event conducted in April 1994
included the following protocols:

. Purging Wells MW-105S, MW-106S, and MW-108S, a minimum of five well volumes
with a PVC bailer, and then using a stainless-steel bailer to collect groundwater
samples for laboratory analyses.

. Purging all other wells sampled a minimum of five well volumes with a submersible
pump, and then collecting groundwater samples for metals analyses directly from the
pump discharge at a rate of 1 liter per minute (L/min), or at the lowest flow rate the
pump could sustain.
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. Filling a separate jar to measure field parameters of pH, conductivity, temperature, and
water clarity.

. Filtering samples from those monitoring wells where the concentrations of total lead
and other metals had previously exceeded a regulatory standard through a 0.45-micron
filter in the field prior to sample preservation.

The specific sampling protocols followed by WWC for the sampling events conducted in July
and October 1994 were not available for Géraghty & Miller to review. However, based on the data
summarized in Table 5 of the Second FS Addendum (WWC 1995), a sampling technique similar to the
April 1994 sampling event appears to have been followed, because samples were collected for both
filtered and unfiltered metals analyses.

These sampling protocols are consistent with the current state-of-the-art recommended field
sampling protocols (Kerr 1992). Several studies have suggested that sample collection methods have
the greatest impact on sample quality, accuracy, and reproducibility. Groundwater samples collected
by WWC between July 1992 and October 1994 are summarized in Appendix A

These data indicate a downward trend in total lead concentrations between July 1992 and April
1994. This trend may be attributable to the fact that routine purging of these wells during the sampling
events may actually result in the continual development of the wells. As the wells are developed, the
turbidity of the wells decreases, and consequently the concentrations of total lead decrease. In
addition, the data collected from the April, July, and October 1994 sampling events are consistent with
the data previously collected by O'Brien & Gere in that the concentrations of dissolved metals are
consistently less than the concentrations of total metals. It should also be noted that the total metal
concentrations in the wells purged and sampled using a submersible pump were more than an order of
magnitude lower than those wells purged and sampled using a bailer. This difference is evident when
the analytical results of Wells MW-104, MW-106D, MW-107D, MW-108D, MW-109, and MW-110
are reviewed; these results are summarized in Appendix A. The variability of the total metals results is
directly related to the turbidity of the samples; however, since turbidity measurements were not
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recorded at the time any of these samples were collected, a direct comparison between total metal .
concentrations and turbidity cannot be made.

3.1.4 Reinterpretation of D ollected S uent to Previous [nvestigation

Geraghty & Miller’s review of the well installation and development protocols indicates that
the monitoring wells were insufficiently developed when they were installed. The evaluation of the
data shows that as time went on, the groundwater samples became less and less turbid as they were
collected. With each sample set, the wells were pumped and/or bailed for a certain period of time to
remove stagnant water; this pumping/bailing progressively improved the ability of each well to produce
water that was increasingly sediment-free. The improvement in yield and the reduction in turbidity
with each sampling event is a sign of poor original well development.

Aside from the poor original well development, the problems with the data at this site reflect,
to a large extent, changes in state-of-the-art sampling techniques and changes in the way metals data
have been interpreted. In the middle 1980s, when the [EPA conducted groundwater monitoring and
O’Brien & Gere conducted its RUFS, the accepted protocol for sampling metals was to filter the
samples in the field then to acidify them. Later on, many regulatory agencies became concemed that
field filtering samples for metals analysis actually removed some of the metals fraction that was thought
to be mobile and that filtering would lead to an underestimate of the mobile metals fraction.

As noted in Section 1.1, many experts in the industry argued that analyzing unfiltered samples
would lead to an overestimate of the metals concentration because the acidification process would
leach metals from sediment that would otherwise remain immobile in the groundwater system. They
also argued that the reproducibility of the data would decline, which is exactly what appears to have
happened at the Granite City Site. Indeed, the WWC data indicate that the metals concentrations
appear to be correlated to the turbidity concentration in the sample and that the data are not
reproducible from one sampling event to another. '
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The nonreproducibility problems with sediment in groundwater samples became apparent at

many sites and has recently led to an altemnate protocol that involves pumping the well at a very low

rate so as to minimize the mobilization of sediment in the well. Experience with the new ‘low flow”

sampling protocols indicates that the data are reproducible and appear to approximate concentrations

that are determined with filtered samples. In fact, the most recent samples collected with this technique
from the Granite City Site appear to support the recent experiences at other sites.

Geraghty & Miller concurs with the literature that turbidity in samples to be analyzed for
metals must be minimized; otherwise the concentrations of mobile metals will be overestimated. At the
same time, the consensus in the industry is that it is unrealistic to expect that monitoring wells can be
constructed cost-effectively to exclude all turbidity (especially in fine-grained materials), which means
that sediment in groundwater samples must be addressed at the time of sampling. Low flow sampling
techniques appear to be one good way to minimize turbidity, but if the samples are extremely turbid,
they should be filtered and analyses should be run on both the filtered and unfiltered samples. The
latter procedure is included in the USEPA’s field sampling protocols.

To make sense of the data collected from the site, Geraghty & Miller reinterpreted them by
assuming that only data from filtered samples and from samples collected with low flow methods truly
represent site conditions. Only the extremely turbid samples which were collected by O’Brien & Gere
and WWC with a bailer and not ﬁltered. were excluded. Table 3-4 compares the average metals
concentrations for the five metals identified by WWC as exceeding ARARs. All analytical results in all
the filtered samples are below MCLs and the IGQS, except for the average concentration of cadmium
(0.04433 mg/L) which exceeds its MCL and IGQS of 0.005 mg/L. In the set of samples collected with
the low flow technique but unfiltered, only the concentrations of cadmium and lead (0.586 mg/L and
0.0237 mg/L, respectively) exceed their respective MCLs of 0.005 mg/L and 0.015 mg/L and their
IGQS of 0.005 mg/L and 0.007S mg/L, respectively. If all the low flow and filtered samples are
included together, only the average for cadmium (0.06362 mg/L) exceeds its MCL and IGQS and the
average for lead (0.0191 mg/L) only slightly exceeds the MCL and exceeds its IGQS by a factor of
about 2.
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Even though the average concentrations for cadmium and lead exceed the standard, an-_.

examination of the data for individual wells indicates that a very few samples are responsible for the
high averages. For example, the very high cadmium concentrations in Well 108D skew the average
concentrations for this metal. If Well 108D is excluded, all the averages for cadmium fall below its
MCL and IGQS. With respect to lead, if the data from Wells MW104-92, MW107S, and MW 102 are
excluded, the average concentrations fall below the MCL and are only 1.3 times the IGQS.

Geraghty & Miller’s reinterpretation of the data indicates that groundwater remediation is not
required based on exceedences of standards. Average concentrations of metals in the combined
samples, which includes filtered and low flow analyses, generally fall below or only slightly exceed
standards. If data from a few wells with high metals concentrations are excluded, then all ARARS are
met. Remediation of the groundwater is not warranted when the vast majority of the groundwater
wells at the site are in compliance with standards and there is no completed exposure pathway.

3.2 THE PROPOSED GROUNDWATER REMEDY SELECTED IS NOT IN
COMPLIANCE WITH THE NATIONAL CONTINGENCY PLAN

USEPA did not follow the steps required by the NCP to determine if remediation of
groundwater is necessary at the site. Specifically, requirements associated with properly collecting and
analyzing the necessary data to adequately characterize the site for the purposes of developing and
evaluating effective remedial actions have not been met. The data used by USEPA to evaluate the
remedial alternatives did not take into consideration the entire database associated with the site.
Therefore, USEPA’s decision regarding the need for the cost of the groundwater remediation was
improperly made. A brief discussion of this issue is provided below:

o The NCP requires that the necessary data be collected to assess the extent to which the
release poses a threat to human health and the environment (40 CFR 300.430{d](2]). As
noted above, this was not done.

GERAGHTY & MILLER. INC.
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o  As specified by the NCP, data collected subsequent to previous investigations conducted at
the site must be used to develop a conceptual understanding of the site (40 CFR
300.430(b){1] and [2]). The filtered metals results previously collected by [EPA and
OBrien & Gere were not used by USEPA when evaluating the proposed remedies, even
though the sampling methodology and the results had been accepted by the regulatory
agencies prior to and at the time of collection. In addition, Puls and Barcelona (1989) have
recommended that if unfiltered values exceed the MCL for groundwater quality, additional
analyses and re-evaluation of sampling artifacts should be performed.

o If'the appropriate groundwater data had been collected and evaluated as part of USEPA’s
FS, USEPA would likely have determined that no groundwater remediation is necessary at
the site.

33 GROUNDWATER REMEDIATION IS NOT NECESSARY

As part of the hydrogeologic investigation conducted by OBrien and Gere during the RL, a
well survey, which identified 36 wells within a 2-mile radius of the site, was conducted (O'Brien &
Gere 1987). A list of these wells was included as Table 1 of the RIFS Report. Based on the data
presented in the RI, none of the wells identified was used for residential purposes. The majority of the
wells identified were used for industrial/commercial supply or were relief wells associated with the
Mississippi River Levee System.

In July 1989 the [EPA conducted a residential well survey to identify any private wells located
hydraulically downgradient within 1 mile of the site and to further define well owners and uses for the
36 wells identified by O'Brien & Gere in the RI. As a result of this investigation, the [EPA identified
two residential areas that may potentially contain private wells and determined that seven of the wells
identified by O’Brien & Gere (Wells 4, S, 6, 27, 28, 29) required further evaluation. Residential Area 1
was defined as the area north of Venice bounded by Meridocia, Salveter, Rogan, and College Streets
and Residential Area 2 was identified as the area in Granite City bounded by State, Grand, 14th, and
15th Streets. The IEPA canvassed these areas to obtain further information regarding the existence
and use of wells within the study area. During these canvassing efforts, no wells were identified as
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being used for residential or consumptive purposes. Potable water is supplied by a local utility with the
Mississippi River as its source.

Based on the well surveys conducted to date, there are no users of the groundwater
downgradient of the area of the Main Industrial Property that has been proposed for groundwater
remediation. Because there are no receptors of this groundwater, there is no exposure and
consequently no risk associated with the groundwater. USEPA appears to agree with this position, as
indicated by the comments made by Mr. Bradley (USEPA, project manager for the site) at a public
meeting held March 6, 1995 (USEPA 1995b). Based on this information, there is no need to
implement a groundwater remedy for the site. The risk will remain low after the cap is constructed
because infiltration through the source area will be reduced.

34 PUMPING WILL NOT REMEDIATE METALS IN THE GROUNDWATER

Groundwater pumping would not be effective at reducing the metals concentrations in
groundwater at the Granite City Site. The concentrations of lead and other metals detected in the
samples collected by WWC are present only because these constituents adhere so strongly to the
colloidal material in the monitoring wells. When extraction wells are installed at a site, well
development procedures for these wells are designed to maximize well yield, with the ultimate result of
providing sediment-free water at maximum specific capacity. It is important to have a sediment-free
supply/extraction well because the presence of sediment in water supplies can be destructive to pumps
and to water-discharge fittings (Driscoll 1986). Studies by Wendell, et al. (1992) have shown that
metals concentration data for samples obtained from production wells most closely resembles filtered
data from monitoring wells and that results of unfiltered samples from monitoring wells are not
reflective of production well data (Wendell et al. 1992).

As discussed in Section 3.1.4, when properly analyzed, virtually all of the analytical results of

the filtered and low flow samples collected from the site are below the MCLs and IGQSs for the
constituents of concern. Therefore, if a recovery well system were designed for the site, the metals
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concentrations detected in the recovery wells would be below the MCLs and IGQs. The supply wells
installed for a groundwater pumping remedy would be designed to produce sediment free-water and
consequently the lead and other metals detected in the monitoring well samples would remain in the
sediments and be immobile and unrecoverable. In other words, the installation of pumping wells at the
site. would be ineffective because the groundwater pumped from these wells would be free of any
suspended sediment.

3.8 CAPPING, COMBINED WITH NATURAL ATTENUATION AND MONITORING,
IS AN EFFECTIVE REMEDY

Even if elevated levels of metals did exist in the groundwater at the site, which does not appear
to be the case, the more appropriate remedy would be capping of the source area, natural attenuation
of the metals concentration and monitoring. The cap would significantly reduce infiltration through the
source area, thus reducing metals concentrations in the groundwater. Indeed, capping the pile at the
Main Industrial Area is already 8 component of the proposed remedy. Geraghty & Miller’s experience
with this technology for metals indicates that large reductions in the concentrations of metals in
groundwater often occur within a 10-year period. The effectiveness of this technology is likely to be
virtually the same as pumping, but is less costly. In addition, capping combined with natural attenuation
is easy to implement, virtually maintenance-free (except for maintaining the cap and performing the
monitoring), and does not expose the local population to any undue risks.
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4.0 CONCLUSIONS

Based on a review of the literature, data from previous investigations, a reinterpretation of the

data, and the USEPA-recommended groundwater remedy, Geraghty & Miller has formed the
following conclusions:

1.

Because the groundwater data for the site are difficult to interpret, the USEPA appears to
have selected only the most conservative data set (the analytical results of unfiltered samples).
As a result, USEPA has overestimated the true metals concentrations in the groundwater at
the site. Geraghty & Miller’s review of the relevant literature and experience indicates that the
most appropriate data are those samples that are filtered or have been collected with the new
“Yow flow”technique.

Geraghty & Miller’s reinterpretation of the data, which excluded the unfiltered samples that did
not use the low flow technique, indicates that the average metals concentrations are below
MCLs (except for cadmium) and are below IGQSs (except for cadmium and lead). The only
reason that some average concentrations exceed the standards is because of the occurrence of
high concentrations at a few wells, which skews the averages high. When these wells are
excluded, the average cadmium concentrations are below MCLs and IGQSs, and the average
lead concentrations are below the MCLs and only 13 times the IGQSs. Groundwater
remediation is not warranted when the groundwater at the site meets the ARARS in all but a
few wells and there is no groundwater exposure pathway.

Becauss the groundwater appears to meet almost all ARARs and there is no risk to human

health from exposure to the groundwater since the groundwater in the area is not used for
potable purposes, there is no need to remediate the groundwater.
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4. Groundwater pumping would be ineffective at reducing the metals concentrations at the site.
Because metals concentrations in the WWC samples are associated with high turbidity and
recovery wells would be designed to exclude any sediment, the pumped water would contain,
at most, low concentrations of metals. The vast majority of the metals would, therefore,
remain bound to the sediment, immobile and unrecoverable.

5. Evenif elevated levels of metals did exist in the groundwater at the site, a groundwater remedy

based on capping the site source area to reduce infiltration, natural attenuation, and monitoring
would be equally protective of human health and the environment and much less costly.
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Taoie 3-1.  Montaring Weldl Construction Detads for Weils Associated with the Grarute City Superfund Site nvestgauon,
Grenite City, lllinois.
Well Casing Well Screen Well Screen Well

Well Inetalled and Screen Construction Length and Gravel Depth

No. By Diameter Material Slot Size Pack

MW-101 Taracorp 2-inch PVC 5 ft W-8 40 sand 22
slot size NA

MW-102 Tarecorp 2-inch PVC 5 ft W-8 40 sand 22
slot size NA

MW-103 Taracorp 2-inch PYC 5 ft W-8 40 sand 22
slot size NA

MW-104 Tatacorp 2-inch PVvC Sfe W-8 40 send 22
slot size NA

MW-1088 1EPA 2-inch Schedule 40 PVC St Silica sand 28
No.10 siot

MW-1080 IEPA 2-inch Schedule 40 PVC Sft In-situ send 35.3
No.10 siot

MW-1088 IEPA 2-inch Schedule 40 PVC S fe Silica sand 20.79
No.10 siot

MW-1060 IEPA 2-inch Schedule 40 PVC St In-sity send 349
No.10 siot

MW-1078 1EPA 2-nch Schedule 40 PVC Sh Silics send 22.48
No.10 siot

MW-1070 IEPA 2-4nch Schedule 40 PVC St In-sity sand 35.44
No.10 slot

MW-1088 IEPA 2-inch Schedule 40 PVC Sf In-sity sand 20.4
No.10 slot

MW-1080 IEPA 2-inch Schedule 40 PVC Sh In-situ sand 32.28
No.10 slot

MW-109 fo]: ] 2-4nch PVvC St Send 34
No.10 siot

MW-110 008G 2-inch PvC Sh Send 38
No.10 slot

MW-103-91 wwC 2-inoh Type 304 SS 10t Colorade silica sand 71
No.10 siot 16-30

MW-104-92 wWwC 2-4ineh Type 304 S8 10 h Celorado silice send 70
No.10 siot 20/40

MW-100-92 wwe 24nch Type 304 S8 0nh Coloredo silice sand 70
No.10 elot 20/40

MW-111-92 WWC 24nch Type 304 SS 10f NA NA
No.10 siot

(a) In feet below grade.

NA Information not evailsble.

PVC Poly viewyl chioride.

IEPA linoie Environmental Protection Agency.

086G O'Brien & Gere Engineers, Inec.

wwC Woodward Clyde, Consultants.

ss Stainiess steel.

9:\aproject\grencty\NY0828.002\dsta\DETAILS. XLS

GERAGHTY & MILLER, INC.

-~



Table 3-2. Summary of Previous Groundwater Monitoring Events Conducted by O'Brien & Gers Engineers, Inc.
at the Granite City Superfund Site, Granite City, lllinois.

Filtered Unfiltered
Well Dstes Metals Metais
No. Sampled Collected Collected
MW-101 January 1987 Y N
Apnl 1987 Y N
August 1987 Y N
Novermber 1987 Y N
MW-102 Jenuery 1887 Y Y
April 1987 Y Y
MW-103 January 1987 Y N
April 1987 Y N
MW-104 Januery 1987 Y N
Aprit 1987 Y N
MW-108S Januery 1987 Y N
MW-1080 Jerwuary 1987 Y N
Apeidl 1987 Y N
MW-1068 Jenuery 1987 Y
MW-1080 January 1987 Y N
April 1987 \ 4 Y
MW-1078 January 1987 Y N
April 1987 Y N
MW-107D Januery 1987 Y N
April 1987 Y N
August 1987 Y N
November 1987 Y N
MW-1088 Jenuary 1987 Y Y
MW-1080 Jenuary 1987 Y N
Aprll 1987 Y Y
August 1987 Y Y
Novermber 1987 Y Y
MW-109 Jenuary 1987 Y N
April 1987 Y N
August 1987 Y N
Noverber 1987 Y N
MW-110 January 1987 Y N
Apri 1987 Y N
Auguet 1987 Y N
Novermber 1987 Y N
Y Yeo.
N Ne.

9:\aproject\NY0828.002\grancty/dete\SUM1-2.XLS
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Tabie 3-3. Concentrations of Metals, Suifate, and Total Dissolved Solide Detected in Groundwaeter Samples Collected trom Monitoring Wells During the Remedial Investigation,

Granite City S Site, Grgnite City, Minois.

Well: MW-101 MW-101 MW-101 MW-101 MW-102 MW-102 MW-103 MW-103 MW-104 MW-104
Peremeter Dete: _uv Apt-87 Agg-n Nov-87 Jon-87 Apr-87 Jor-87 Apr-87 Jon-87 Apr-87
Antimony, filtered <0.02 <0.02 NA NA <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Aresenic, filtered o.on 0.070 0.101 0.071 <0.006 <0.006 <0.0086 <0.006 <0.008 <0.005
Barium, filtered <1 <1 NA NA <1 <1 <1 <1 <1 <1
Cedmium, filtered <0.001 <0.001 0.007 <0.001 <0.001 <0.001 <0.001 0.002 0.002 <0.001
Chromium, filtered <0.0086 <0.008 NA NA <0.008 <0.006 <0.008 <0.0086 <0.005 <0.008
Cepper, filtered <0.01 <0.01 NA NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
lron, fitered 20 20 22 22 0.12 <0.1 <0.10 <0.1 <0.10 <0.1
Leed, flitered 0.000 <0.008 <0.008 <0.006 0.013 <0.006 <0.006 <0.008 <0.008 <0.005
Lend, total NA NA NA NA 0.08 0.28 NA NA NA NA
Mangeanees, filtered 4.3 4.22 4.9 8.8 0.27 0.124 0.08 <0.026 0.03 0026
Meroury, filtered <0.0008 <0.0008 NA NA <0.0006 <0.00056 <0.0005 <0.0008 <0.0005 <0.0008
Nickel, filtered <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selonium, filtered <0.005 <0.002 NA NA <0.008 <0.002 <0.0086 0.003 <0.008 0.003
Silvey, filtered <0.0086 <0.008 NA NA <0.0086 <0.00%8 <0.0086 <0.005 <0.005 <0.005
Zing, tiltered <0.02 <0.08 0.10 0.02 <0.02 <0.08 <0.02 <0.06 <0.02 <0.08
Sulfate 160 190 160 170 120 210 210 170 120 130
Total dissolved solide 680 630 650 680 640 810 500 650 380 400

All concentrations in milligrems per liter (mgAL).

NA  Not snalyzed.
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Concentrations of Metais, Sulfete, snd Total Dissolved Solids Detected in Groundweter Sempies Collected from Monitoring Wells During the Remedial investigation,
ranite City, Minois.

Well: MW-1088 MW-1080 MW-1060D MW-1008S MW-106D MW-106D MW-1078 MW-107$ MW-1070 MW-107D
Date: Jan-87 Ape-87 Jan-87 Jan-87 Apr-87 Jon-87 Aps-87 Jon-87 Apr-87
ke 4"
{r 1 * <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0008 <0.008 <0.008 <0.008 0.008 <0.006 <0.008 <0.006 oon 0.014
<t <13 <1 <1 <1 <1 <1 <1 <1 <1
0.002 0.008 <0.001 0.013 0.008 0.002 0.001 <0.001 <0.001 <0.001
<0.008 <0.008 <0.008 <0.008 <0.006 <0.006 <0.006 <0.008 <0.008 <0.006
<0.0V <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01
<0.10 <0.10 <0.10 <0.10 <0.10 <0.1 <0.10 <0.1 7.7 8.1
<0.008 <0.008 <0.008 <0.006 o.0Nn 0.013 <0.008 <0.006 <0.008 <0.006
NA NA NA NA 0.60 0.72 NA NA NA NA
<0.028 0.9 0.284 0.08 0.00 0.369 0.07 0.139 0.43 0.422
<0.0008 <0.0008 <0.00086 <0.0008 <0.0006 <0.0008 <0.0008 <0.0005 <0.0006 <0.00086
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0%
<0.008 <0.008 <0.002 <0.006 <0.0056 0.003 <0.006 <0.002 <0.008 <0.002
<0.008 <0.008 <0.008 <0.008 <0.008 <0.0086 <0.006 <0.008 <0.008 <0.00%
<0.02 0.03 <0.08 0.27 0.09 <0.08 <0.02 <0.08 NA <0.08
320 140 180 290 160 260 260 300 540 550
1000 480 620 1100 800 770 8020 8680 1370 1300

ANl concentrations in milligrame per liter imgA).

NA  Not snelyzed.

~ e
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Table 3-3. Concentrations of Metals, Sulfate, and Total Dissolved Solids Detected in Groundwater Samples Collected from Monitoring Wells During the Remedisl investigation,

Granite City §

rfund $ite

Well: MW-107D MW-107D

renite City, Wlinois.

Parameter m" m Nov-87

NA
<0.008
NA
<0.001
NA
8.6
<0.008
NA
0.40
NA
<0.01
NA
NA
<002
490
1300

MW-1085 MW-108D MW-108D MW-1080 MW-108D MW-109  MW-109  MW-110
Jon-87 Jon87 Apr-87 Aug 87 Nov-87 Aug 87 Nov-87 Aug 87
NA <0.02 <0.02 <0.02 NA NA <0.02 <0.02 <0.02
<0.008 <0.006 0.007 <0.006 0.007 <0.006 <0.006 <0.008 <0.006
NA <1 <1 <1 NA NA <1 <1 <1
<0.001 0.209 3.3 5.2 0.9 <0.001 <0.001 <0.001 0.004
NA <0.01 <0.01 <0.01 NA NA 0.01 <0.01 <0.01
5.0 <0.10 <0.10 <0.1 <0.10 <0.10 <0.10 0.4 <0.10
<0.008 0.008 0.008 0.009 0.009 <0.006 <0.006 <0.008 <0.008
NA 0.80 NA 0.22 NA NA 0.007 <0.008 0.016
0.37 13.% 18.1 2.4 28 29 on 0.28 1.0
NA <0.0006 <00006  <0.0006 NA NA <0.0002 <0.0002  <0.0002
<001 . 0.20 0.50 0.70 0.54 0.9 <0.01 <0.01 0.02
NA <0.008 <0.06 <0.002 NA NA <0.002 <0.002 <0.002
NA <0.008 <0.008 <0.006 NA NA <0.008 <0.008 <0.008
<0.02 0.04 3 o 4 4 <0.02 <0.02 0.02
480 1260 1680 1860 1800 1825 78 8 280
1232 3110 3860 4400 4800 4400 630 500 1000
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Teble 3-3. Conoentrations of Metals, Sulfate, and Total Dissclved Solids Detected in Groundweter Samples Collected from Monitoring Walle During the Remedial Investigetion,
Gianite City Superfund Site, Grenite City, Minois.

Well: MW-110
Parameter Date; m
Antimony, filterad "m
Arsenic, filtered <0.008
Berium, Mtered <1
Cadmium, filtered <0.001
Chromium, fitered <0.008
Copper, Ritered <0.01
kon, filtered <0.10
Lead, filsered <0.008
Lead, toted <0.008
Mangenese, fitered 0.99
Meroury, filsered <0.0002
Niokel, fihered 0.0%
Selenium, filtered <0.002
Sliver, filtered <0.008
Tino, fiered <0.02
Sullete 294
Total disscived selide 1000

Qo:\eg \grancty\NY0828.002\date\METALS . XLS GERAGHTY & MILLER.1i..



Table 3-4. Average Concentrations of Metals in Groundwater at the Granite City Superfund Site, Granite City, Hliinois.

Low Flow Rate Sampling

Low Flow Technique
(Total Analyses)

Technique (1993-1994) All Sampling Events
Constituents MCL IGQS Average Number Average Number Average Number
% (mg/L) (mgh) (mgn) (mg/L)

v’ » -t
Arsenic, total 0.08 © 0.05 0.0285 79 0.0696 120 0.0172 176
Arsenic, filtered 0 27 0.0083 97
Cadmium, total 0.008 0.008 0.5086 79 0.6533 120 0.6362 176
Cadmium, filtered 0.9381 27 0.4433 97
Chromium, totsl 0.1 0.1 0.027% 79 0.0465 120 0.0141 170
Chromium, filtered 0.0005 27 0.0002 21
Lead, total 0.018 0.007% 0.0237 79 0.0902 130 0.0191 176
Lead, filtered 0.0001 27 0.0051 97
Nickel, total 0.1 0.1 0.0587 79 0.0881 120 0.0798 176
Nickael, filtered - 0.0659 27 0.0655 97
Zinc, total 5.0 6.0 2.0362 79 2.4393 120 3.5303 175
Zinc, filtered 3.5259 27 2.8681 96
MCL Maximum Contaminant Level (USEPA).
IGQS illinois Groundwater Quality Standard.
Mg/l Milligrams per liter.

9:\aproject\grenicty\NY0828.002\dete\STAT.XLS

GERAGHTY & MILLER . INC.



APPENDIX A

SUMMARY OF GROUNDWATER DATA
COLLECTED BY WOODWARD-CLYDE CONSULTANTS

GERAGHTY & MILLER, INC.

®a



Woodward-Clyde

aus punjiodng dsodessg/IN
s1u0a3] Jundwes 12)empunoIpD JEHI0ISIH

Jo SINSIY SIRIdIW C— | dqe ]

GIos | 0m0> | 000> = ~BBN 7]
w0 w00 2500 661 0 1o 8600 S0 oS - vhw oz
(o (00 wno > - 2000 viw | parang ‘wopeylL

ong>  |aono oy 000> w0 0> woo> 200> - w00 Viw wngegl

olno> oloo> [tloo . <00 - viw pIIMNY ‘PANS
0noo> o> 0o > 0100> 000> | 6000> wo00> |soo - w sAS

SND> 00> SN p 00 00 vim | pasany ‘ummaes

Wnn> 0> o » | ama 1000> 000> woo> [soo $00 vhw wHRIRS

0 0> o> oo > 10 10 iw PN ‘PPN
st 0 0o 0> mwoo ¥ |zoo LL00 L00 [©)ero 1o 1o viw PPN

wwo> | Wwo> | o> 000 2000 Viw | paspy ‘Smaropy
0> 200> oy mng> w0000> | wono> |zoooo w00 2000 Viw fnanap
wn o> tno0> tno > S(000 «S10'0 Vuw 13Ny ‘per]
t rsno (200 tong » I oo Vo o 53_.: <1000 «$100 vhw per]
o> 00> o> 90 Al | Vw pasany ‘13ddaoy
WO RO 00 N oo L100 900 $90 o1 Vw 1ddo)
omno> oltoo> otoo> 1o 1o viu | pasaiy ‘wnEEOND
1500 1o oload> oo LL00 118100 00 10 o Vw TENUONY)

SN 0> LN > SN 0> : 000 000 viw | Py ‘WNRUPK)
(4t W00 W o> won® oo 000> [o)eso00 |6un00 0’0 <000 viw wnEIpE)

PN 0> tono> o> - »000 Viw | parany ‘wnmbeg

0> 00> oy N> 90000 90000> |92000 - 000 Vi womiseg

0100> 00> ol00> ©0 20 " o PNy ‘omAanY
e S0 L1009 L) HL0 (c)oro [e)ueo €)Yy 00 00 v sy

A o> o0 6 > 0> - 9000 Vw | pasang “Asowpey

ano> [ o> 9000 | mo0> 090> LE = a.ll‘f_l oad |¥

T =73 =73 vy T L T
WHOLO|  AINe MUY |daunidids | 1DYVA M3801D0 | ATNf | SOMVANVIS) SN
101 - MW I1SSVD
b |




Table 1-5: Meclals Results of
Historical Groundwatcr Sampling Evenis
NL/Taracorp Ssuperfuad Site

ILLINOIS
CLASS | MW-102

MCls |STANDARDS | SEPTEMBER| APRIL JULY |OCTOBER
MH-——1.2NH .%_m__% 1994 194 1994
Astimony mgA| _ - < <0.006 <0.006 <0.006
Antimony, fillcred | mgA | 0.00§ - <0006 <0.006 <0.006
Arsenic mgA 005 005 001s| <0010 <0010 <0010
Arsetic, iltered mg/t 00’ 005 <0010 <0.010 <0010
Beryitium mgh 0,004 - <0.005 <0.004 <0.004 <0.004
Berylllum, Glicred | mgA 0.004 - <0.004 <0.004 <0.004
Cadmium mgA 0.005 0.005 <0.005 <0.005 <0.005 <0.00%
Cadatium, fillered | mgA 0.005 0.008 . <0.005 <0005 <0005
Chromium mgA ot 01 0a7{ <0010 <0.010 <0010
Chromivm, filicred | mgh al a1 <0010 <0.010 <0010
Copper mgA 13¢ a6s 0ms| <002 0036| <0025
Coppes, Mltered oA 1.3¢ 0.8 <0025 <0.025 <0025
Lead mgt 0015° 0.0075 0.136(3] <0003 <0.003 0.034(3)
Lead, Gliered mph 0.n15° Q0075 ' <0.003 <00 <0003
Mercury mgA 0.002 oo] <000R | <000 | <0002 | <0002
Meorcwry, Slicred mgN 0003 o002 <0002 | <000R | <0.0002
Nickel mgA o1 (¥ 0062| <0.040 <0.040 <0.040
Nickel, Slicred mpt ¥} a1 ] <0060 <0.040 <0.040
Seicaium mgh 005 0.05 0015| <0005 <0.005 <0.005
Selcnlum, Blicred | mgA 005 005 <0005 <0.005 <0.005
Siiver mgA - 005 <0010 <0010 <0010 <0.010
Silvex, filtered mpA - 005 : <0010 <0010 <0010
Thallium mg/ 0.002 - <0.050 <0.002 <0.002 <0.002
Thellum, filicsed | mgA 0002 - <0.002 <0.002 <0.002
Znc mg/ - 50 0123 <020 0031 0.8
Zigs. Slicred. = A0 somo | <0®0 [ <o@0

apA1D-piempoop



Table 1 -5: Mctals Results of
Historical Growndwater Sampling Eveals
NL/Taracorp Superfund Sitc

ILLINOIS
CLASSI MW-—104 .
MCQls |STANDARDS JULY |OCTOBER| MARCH | SEPTEMBER| APRIL JULY  JOCTOBER
mw__.um_%_xm_ ed] 1993 194 19%4 1994
Astimony mgA , - o1 13(1] <0.060 <0.050 <0.006 <0.006 <0.006
Antimony, fikered | mgA 0.008 - <0.006 <0.006 <0.006
Anenic m‘d 005 005 0.086 (3‘ 0.087 (3{ 0.0046 00I8| <0010 <0010 <0010
Arseaic, flicred ol 005 005 <0.010 <0010 <0010
Berytiium mgA 0.004 - 0.0019 000322| <0.0006 <0.005 <0.004 <0.004 <0.004
Beryllium, filicred | mpA 0.004 - <0.004 <004 <04
Cadmium mgA 0.005 0.005 00027 <0005 <0.005 0005 (3] 0UV06(3)] <00V <0.008
Cadmiom, filicred | mp/ 0.005 0.005 . <0.005 <0.005 <0.00%
Cihvomium mgh 0.1 0.1 0.047 00%81| <0013 003s| <0010 0015 0oy
Chwomsium, fillered | mgA a1 01 <0010 <0010 <0010
Copper mgA 13¢ 0.65 0.064 0097| <0014 <0025 <0.02§ <0.02§ <002$
Coppes, Gilicred mg/1 1.3¢ a6s <0.025 <0025 <0.025
Lead mgA 0.015° 0.0075 047 (3{ 042(3§ 0.013(2) 0043 (3 1 0019(1) 0032(3) 0.1 })
Lead, filtered mgA 0015 00075 <0.003 <0003 <0.003
Mercury mgA o002 0.002 0.0003 0.0005| <0.0002 <0.0002 <0.00R <000 | <voom
Mercury, filicred mgh o0 0.0 <0.0002 <0 0002 <0.0002
Nickel mgA 0.1 (1§] 0.12(3} 019(3] <023 0047 <0.040 <0.040 0052
Nicket, filtered mgA 01 01 <0.040 <) 040 <040
Scienium mgA 0.05 0.08 <0.003 <0003 <0.003 <0.005 <0.00§ <0008 <0 s
Selenlum, Glicred | mgA 003 0.05 <0.005 <0.005 <0005
Silver mgA - 005] <0.0004 <0.009 <0.009 <0010 <0010 <0010 <0010
Silver, fillered mgn - 005 <0010 <0010 <0010
Thallium mgA 0.002 - <0.002 <0.002 <0.002 <0050 <0.002 <0.002 <0.n
Thallium, filicred | mpA 0.002 - <0002 <0.002 <0002
Zinc mgh - 50 024 038J)| <0.020 0072| <0020 0.0%0 0050
| Zdog, Slicred madl o i) <000 | <00 ! <010

apA1D-piempoom



Table 1 -5: Meclals Resulis of
Historical Groundwater Sampling Events
NL/Taracorp Supcrfuad Silc

- ILLINOIS
CLASS | MW-108-91
MCls |STANDARDS| JULY |OCTOBER| MARCH | SEPTEMBER| APRIL |OCTOBER
Astimony [ ] & 4 - <0.002 0014(1) <0060 <0.050 <0.006 <0.006
Antimony, fitered | mpt| Q00§ -
Ansenic mgA 00s 0os] <o.0m <0003 | <000 <0010 <0010 <0010
Anenic, fillered mpA 005 00 '
Berylliom mgh 0.004 - <00006 | <0.0006 | <0.0006 <0.005 <0.004 <0.004
Bosyllun, flicred | mpA 0.004 -
Cadmium mgA 0.005 0.005 00017] <0.005 <0.005 <0.005 0005| <0005
Chromium mgA 0.1 01} <000 029U | <0013 <0.010 <0.010 <0010
Chromium, iliered | mgA ot al :
Copper mgA 13° 065] <0014 <0014 <0014 <0.025 <0.as <0025
Coppes, flicred | mgh 13° 065 '
Lead mgh 0.015°* 0.0075 0.0027 00038| <0.002 <0.003 <0.003 <0.003
Lead, Skered mgi]  0015° 4.0075 S
Mercury mgA 0.0 o0m 00002| <0002 | <O0.0002 <0.0002 <0.0002 <0.0002
Morowry, flicred | mpA| 0003 0002 E N I
Nicked mgA 01 o1 <003 <0.023 <0.023 <0.040 <0.040 <0.040
Nickel, flitered mpl ol el o
Scicalum g 005 0051 <0003 <0.003 <0.003 <0.005 <0.005 <0.005
Selealum, Sltcred | mgA 008 o e
Siiver mgA - 005] <0.0004 <0.009 <0.009 <0010 0.012] <0010
Sitver, filtered mah - o
Thallium mgh 0.002 - <0.002 <0.002 <0.002 <0.050 <0.002 <02
Thattum, Glcred | mgt n.002 -
Zinc mgh - 50 0036 0074)}] <0020 <0.020 <0.020 <0.020
P ORI — 1

apA|D-piempoop



Table 1 -5: Mecials Resulis of
Historical Groundwater Sampling Eveats
NL/Taracorp Superfuad Site

ILLINOIS
CLASS | MW- 1058 1 MW=l
MCls [STANDARDS | SEPTEMBER| APRIL JULY OCTOBERY SEPTEMBER| APRIL. iy
3 Upitl _(madl (med) 1994 1994 1994 1991 1994 1994
Aatimony mgh 0.006 - <0.050 <0.006 <0.006 <0.006 <0.050 0008 (1)|] <0.006
Aatimony, filered | mpA 0.006 - <0.006 <0.006 <0.000 <0006
Arsenic mgA 005 005 <0010 <0010 <0010 02y 0ol 0081 () 0
Arsenic, filicred mgh 005 0.05 <0010 <0010 <0010 <0010
Beryllium mgA 0.004 - <0.005 <0004 <0.004 <0.04 <O.u0s 0.007 (1) Oty 1)
Beryllium, filicred | mpA 0.004 - <0.004 <0.004 <0.04 <004
Cadmiuvm mg 0.005 0.005 <0.005 <0003 <0.005 0017(3) <00s 1IN YLTTRY)
Cadmium, filtered | mgA 0.005 0.005 . <0.005 <0.005 <0.008 <00US
Chromium mgh 0.1 0.1 0029 <0010 0.026 0.118(3) 0476 (1) 018V (V) [(RRY/RY
Chromium, filcred | mgA (1§ 0l <0010 <0010 <0010 <0010
Copper mgh 13° 0.65 <0.025 <0.025 <0.025 0055 0.0% 017 0o
Coppey, filicred mgh 1.3 0.65 <0.025 <0.025 <0025 <002s
Lead mg 0.015° 0.0075 0015(3)| o0008(2)] 00353) 014%3) 0143 (3] 0TIe(Y)| 02691
Lead, filiered mgh 0.015° 0.007% <0.003 <0.003 <0.003 <000}
Mercury mgA 0.002 0.002 <0.0002 <0.0002 <0.000R <0.0002 <0.0002 0.0006 (3) 000y
Mercury, filteced mgA 0.002 o.00 <0.0002 <0.0002 <0.0002 <0.0002
Nickel mgA 01 01 <0040 <0040 <0.040 0.122(3) 0.366 (3) 02y 0.208( 1)
Nickel, filiered mgA 01 o1 <0.040 <0.040 <0040 <0040
Selenium mgA 0.05 .05 0.016 0011] <0005 <0.00$ 0011 | <000s <0005
Selenium, fillered | mgh 0.0 005 0014| <0005 <0.00% <0005
Silver mg - 0.05 <0010 <0010 <0010 <0010 <0010 <0010 <0010
Silver, Glicred mp - 0.05 <0010 <0.010 <0.010 <0010
Thallium mg 0.002 - <0050 <0002 <0002 <0.002 <0050 oo} ooy
Thalllum, filtcred mgh 0.002 - <0.002 <0.002 <0.002 <00
Zinc mg/ - 50 0039| <0020 0.045 0360 0181 0K 0671
Ziog, Glicred = 50 SO0 1 <0020 <00 0023

9pA|D-piempoop



Table 1 -5: Mcials Results of
Hislorical Groundwater Sampling Eveats
NL/Taracorp Supcrfuad Sitc

ILLINOIS

CLASS! MW-104~9 -

MCLs [STANDARDS | JULY |OCTOBER| MARCH [ SEPTEMBER| APRIL ULY  |OCTOBER
Antimony mgA h 06 - 0.007 (1 001 (1] <0060 <0.050 <0.006 <0.006 <0.006
Antimony, fikcred | mgA|  0.006 - <0006 <0.006 <0006
Amcaic ogh 008 005 0.0088 000321 <0.003 <0010 <0010 <0010 <0010
Aneaic, filiersd mpA 005 005 <0010 <0010 <0.010
Beryliom mgA 0.004 - <0.0006 | <0.0006 | <0.0006 <0.005 <0.004 <0004 <0.004
Beryllium, filkered | mgA 0.004 - <0004 <0004 <0.004
Cadmium mgh 0.005 0.005 00033| <0005 | <0.005 0005 (3] <0005 <0.005 <0S
Cadmiuy, filiered | mg 0.005 0.005 . <0.005 <0.005 <0.005
Chromivm mgh 0.1 ol 0.002 0034J} <0013 <0010 <0010 <0010 <0010
Chromium, filicred | mpA [ §] a1 <0010 <0010 <0010

Copper mpA 13 065] <0014 <0014 <0.014 <0025 <0.025 <0.025 0047
Copper, filicred (9] 13¢ 055 <0025 <0025 <0.025

Lead mg 00i5° 0.0075 0.44(3) 027(3] 0043(3)[ 05200480 (3] 0036(3)[ 00543)| 0093
Lead, fitered mgh 0.015¢ 0.0075 <0.003 <0.003 <0.000
Mescury mgh 0.002 0002] <0.0002 <00002 | <0.0002 <0.0002 <0.0002 <0002 <0.mn
Mercury, fillered mgh 0.000 0.002 <0.0002 <0.0002 <0002
Nickel mgA 01 01} <003 <0.023 <0.023 <0.040 <0.040 <0.040 <0.40
Nickel, filtered mg/ o1 o1 <0.040 <0 (40 <0.040
Selcnium mgA 0.05 005] <0003 <0.003 <0.003 <0.008 <0.005 <0005 <0005
Seciepdum, filtered | mpA 003 005 <0.005 <0005 <0005
Sitver mgA - 005] <0.0004 <0009 <0.009 <0010 <0010 <0.010 <0010
Sitver, fillered mgA - 005 <0010 <0010 <0010
Thallium mgA 0.002 - <0.002 <0.002 <0.002 <0050 <0002 <6002 <0002
Thallium, filtered | mgn 0.002 - <0002 <0002 <0.002
Zinc mgA - 50 0.082 0066)) <0020 0037]| <0020 0020] <0020

 Zioc, fltsrcd <00 | <opo | <020

3pA|D-paempoom



Table 1 -5: Mctals Results of

Historical Groundwater Sampling Eveats

NL/Taracorp Superfuad Sitc

ILLINOIS
CLASSI MW-107S -
MCls |STANDARDS| JULY |[OCTOBER] MARCH | SEPTEMBER| APRIL JULY  |OCTOBER
.mm___.m..%,_mn_ L1923 1993 1994 2] 1994
Antimony mgh _ - 0008(1] <6011 | <0.060 <0.050 <0.006 <0.006 <0.006
Antimony, filicred | agf 0.006 - <0.006 <0.006 <0.006
Arsenic mgA 005 005 0.044 0 |0(3* 0.6 <0010 <0410 0032 009%})
Arnealc, filiered mpA 00 005 <0.010 <0.010 <0.010
Beryllium mgA 0.004 - 0002| 0.0079(1) 0.0019 <0.00§ <0.004 <0004 0.006( 1)
Benyitium, filicred | mph 0.004 - <0.004 <0004 <0.004
Cadmium mph 0.005 ooos| oomz| @003 <ooos <000s | <000§ 000y  oouy
Oadmium, fillered | mpA 0.005 0.005 . <0.005% <00Us <0.005
Chromium mgA 01 01 002 0351(3) 0.061 0014 0017 0270(3) 0.142(3)
Chromiup, Bllered | mph 01 01 <0010 <0010 <010
Copper mgA 13 0.65 0.064 03 0.066 | <0.025 <0.028 0116 0222
Coppet, flicred mgA 1.3¢ 0.65 <0025 <0mSs <05
Lead mgh 0015° 0.0075 0.14(3) 052(3] 0087(3) 0.047 (3} 0007| 0077(3)] 01763)
Lead, fikered mg/ 0.015¢ 0.0075 ' <0.003 <0003 <0003
Mercury mgA 0.002 0002] <0.0002 0.0006| <0.0002 <0.0002 <0.0002 0.0014 0.0004
Mercury, filicred mgA Q.02 0002 <0.0002 00015| <0.0002
Nickel mgA 01 o1 0.11(3) 0430 0092 | <0.040 <0.040 0257(3)[  0.280(3)
Nickel, Qlsered mpN 01 [ §] 1 <0.040 <0.040 <0.040
Scleniuvm mgh 0.05 005] <0003 <0.003 <0.003 0011| <0005 <0.00% 0010
Secicalum, filtered | mg? 005 0.0 <0.008 000:] <0008
Silver mgA - 005] <0.0004 <0.009 <0.009 <0.010 <0.010 <0010 <0010
Silver, filicred mgh - 005 <0010 <0010 <0010
Thallium mg o0 - <0.002 <00 <0.002 <0050 <0 <om <gue
Thalllum, filtered mgA 0.002 - <0me <O 02 0.003 (1)
ZUnc mgh - 50 02s 0.86 0.8 0.084 0my 0282 059
Zio, Slicred. = 30 <000 | <omo | <0

apA15-piempoom



Table 1-5: Mcilais Results of
Historical Grouadwatcr Sampling Eveals
NL/Taracorp Supcrfund Sitc

ILLINOIS
CLASS1 _MW-106D e
MCls |STANDARDS | JULY |OCTOBER] MARCH | SEPTEMBER| APRIL | JULY JOCTOBER
m__,.m_%_m_ ol 2 el 23199 1994 1994 1994
Antimony mgh - 60| <o00m <0060 <0.050 <0.006 <0.006 <0.006
Antimony, Shered | mgh . 0006 - <0.006 <0006 <0406
Assenic mgA .08 0.05 0013 0.0032| <0003 <0010 <0010 <0010 <0010
Arseaic, Sliered mg 0.05 [T <0010 <0010 <0010
Beryllium oA 0.004 - <00006. | <0.0006 | <0.0006 <0.005 <0.004 <0.0M4 <0.004
Berylllumy, filiered | mgA 0.004 - <0.004 <0004 <0004
Cadmiun mgA 0.005 0.005 0.0005 <0.005 <0.005 <0.005% <0.008 <0.008 <0008
Cadmsjum, filicred | mp/l 0.005 0.005 . <0.008 <00us <0005
Chromium mgA 0l al <0.002 005U ]| <0013 0019] <0010 <0.010 <0010
Chwomiuamn, fikered | mgh 01 [ ¥ <0.010 <0010 <0010
Copper mgN 13° 065] <0014 <0014 <0014 <005 <0.025 0063 <0mS
Copper, Qltcred oA 13¢ 085 <0.025 <0025 <0025
Lead mgA 0015° 0007S] 0019(3] 0019(3)] <0002 <0.003 <0003 0012(2)| <0003
Lead, ikered mgh 0.015° 40075 <0.003 <0.003 <0003
Mercury mgA 0.002 0002 <0.0002 <0.0002 { <0.0002 <0.0002 <0.0002 <6.0002 <0002
Mercwsy, filicred mg 0.008 0.002 <0.0002 <0.0002 <0.0002
Nickel oA o1 01] <003 06| <0.023 <0.040 <0.040 <0.040 <0.040
Nicket, Sfscred mph 01 o1 <0.040 <0.040 <0.040
Scicaium mgh 0058 0.05 0.0077 001 0.0098 0.013 0.005) 0.008 0006
Seiculum, Gltered | mgA 00’ 065 0.006 0008 0.006
Shiver mgA - 0051 <0.0004 <0009 <0.009 <001 <0010 <0010 <0010
Silver, fikered mp - 005 <0010 <0010 <0010
Thallium mg 0.002 - <0.002 <0.002 <0.02 <0.050 <0002 <0.002 <002
‘Thaillum, itered mgh o0 - <0.002 <00 1]
Ziac og - 50] <00 0067 <0020 <0020 o6 0ml| <00
Zinc. fingred . Lmaal om0 | <o <020

apA|D-piempoom



Table 1 -5: Mcials Results of
Historical Groundwatler Sampling Evenits

N#!:lncotg Supcifuad Site
‘ MW-107D

BEgsgdqacagsaadseagaadeddlf

[LLINOBS QCFIELD
CLASS 1 DUPLICATE o
STANDARDS APRIL JULY 1OCI’OBER
{msd) 1924 1994 1994
- <0.006 <0.006 <0.006
- <0.006 <0.006 <0.006
0.05 <0.010 <0010 <0010
085 <0010 <0.010 <0.010
- <0.004 <0.004 <0.004
- <0.004 <0.04 <0.004
000s] <0005 <0008 0.006(3)
0.005 <0.005 . <0.005 <0005
1] <oo0l0 0.158(3) 0.062
Ql <0.010 <0.010 <0.010
0.6S <0.025 <0.025 0.253
0.65 <0.025 <0.025 <0.025
0.0075 <0.003 0.006 0.093(3)
0.0075 <0003 <0.003 <0.003
0.002 <0.0002 00012| <0.0002
0ol <0.0002 <0.0002 <0.0002
a1] <000 0.136(3) 0.067
o1 <0.040 <0040 <0.040
0.05 <0.005 <0.005 <0.005
005 <0.005 - <0.008 <0.005
0.05 <0010 <0.010 <0.0)0
0051 <0010 <0010 <0010
- <0.002 <0.002 <0002
- <0.002 <0.002 <0002
50 <0020 0.032 0189
1] T - LS00 |

pA|D-PIEMPOOM



Table 1 -5: Mectals Results of
Historical Groundwater Sampling Eveals
NL/Taracorp Supcrfund Sitc

ILLINOIS
CLASS] MW-wip

MCls |STANDARDS| JULY |OCTOBER| MARCH [ SEPTEMBER| APRIL JULY  JOCTOBER
Parametsr ' ‘"ﬁ _(med) | |% 1992 1993 1993 1994 1994 1994
Antimony g.g% - 005| <0011 <0.060 <0050 <0006 | <0O6U} | <0406
Antimony, filtecred | mgh 0.006 - <0.006 <0 0N6 <0.006
Arsenic mgA 005 00s] 0065 (3) 004 0.024 <0 <0010 <0010 <0010
Arsenic, filiered mgh 005 005 <0010 <0010 <0010
Beryllium mgn 0.004 - 0.0016 0.0017 0.0006 <0.005 <0.004 <0004 <0104
Beryllum, filicred | mgA 0.004 - <0.004 <0004 <004
Cadmium mgA 0.005 0.005 00018] <0005 <0005 <008 <0005 <0 00$ <Os
Cadmium, fikered | mg/ 0.005 0.005 . <0.005 <0 pUs <0005
Chromium mgA o1 01 0044 0.067 ) 0.078 007%6| <0010 0 118(3) 0Ny
Chromium, filicred | mgA o1 [ 3] <0.010 <0010 <0010
Copper mg 13° 0.65 0052 0054 om? <25 <0ARS <0025 00
Copper, Gilicred ag 1.3* 065 <0025 <0025 <0.Mms
Lead mgA 0.015° 0.0075 0.11(3) 012(3] 0067(3) <0.003 <0.003 0006  0015(2)
Lead, fltered mgh 0.015°* 0.0075 <0.002 <0.001 <0.0m
Mercury mgA 0.002 00} <0.0002 00002| <0.0002 <0.0M2 <000 000100 ] <02
Mercury, filicred oagh 0.002 .00 <0.0002 0.0006] <OUUNM
Nickel my/t 01 al 0.054 0.057 0045 <0.040 <0.040 0.092 0 086
Nicke), filuered mgh 01 o1 <0.040 <0.040 <0(M0
Scicalum mgA 005 005] <0001 <0.003 <0.002 <0.00% <0008 | <0005 | <O
Selenlum, filicred mgA 0.05 0.0 <0.00% <0 O0S <0U0S
Silver mgh - 005] <0.0004 <0.009 <0.009 <0.010 <0010 <0010 | <0010U)
Silver, Glicred mgA - (T3 <0.010 <0010 <0.0)0
Thallium mgA 0.002 - <0.002 <0.02 <0.002 <0.050 <0.002 <00m <oun
Thalum, filicred | mgA 0.002 - <0.002 <002 <0.002
Zinc mgh - 5.0 oxn 025 0.091 005| <0020 0042 0054
Zigc fiused_Loosd | o @0 | <o <0®0 |

apA|D-piempoom



Scicnlum
Solenlum, Mlicred
Siiver

Siiver, Sliered
Thaltlum, fikered
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Table 1 -5: Metals Results of
Historical Grouadwater Sampling Eveats
NL/Taracorp Superfuad Sitc

ILLINOIS —
CLASS| MW- 108D e
STANDARDS JULY | OCTOBER| MARCH | SEPTEMBER| APRIL JULY  JOCTOBER
(el &_ 1993 199 1994 1994 1994
- <0.008 (1] <0.060 <0.050 <0.006 <0.006 <0.006
- <0.006 <0006 <0.006
0.05 <0.003 0018 <0003 <0010 <0.010 <0010 <0010
0.05 <0010 <0010 <0010
- <0.0006 0.00202| <0.0006 <0.005 <0.004 <0.004 <0004
- <0.004 <0.004 <0.004
0.005 85(3) 96(3) 19(3) 451(3] S54103) 1033) 11.603)
0.005 . 5.08(3) 9.45(3) 10.8(3)
(1] ] 0.006 aoni [1X172] <0.010 <0.010 0.11(3)1 <0010
01 <0010 0014] <0010
065 <0.014 0045] <0014 <0.025 <0025 0053 <0025
0.65 <0.025 <0.025 <0.025
0.0075 0.a (3] 0.14(3) 0.0043 <0.003 <0003 0.102(3) 0.007
0.0075 <0.003 0004] <0003
0.002 <0.0002 0.0002] <0.0002 <0.0002 <0.0002 00009 <0.0IMR
0.002 <0.0002 00012 <002
a1 0.46 (3 063(3] 017(3) 0313(3] 0435(3) 0MY3)| 08493
a1 ' 0.3%(3) 0.564(3) 0818(3)
005 <0.003 <0003 <0015 <0.008 <0005 <0008 <Q00s
003 <0.005 <0.0U5 <0005
005) <0.0004 <0009 <0.009 <0.010 0012| <0010 <o
005 <0010 <0010 <0.010
- 0.0‘6(!{ 0046(1] 0028 (1) <0050 C00as(1)| ooy 0Ny
- 00483 (1) eyl 061
50 28(2) 34(2) 76(2) 1812)  201(2) B62) 492)
sl 1yl 2.
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Table 1 -5: Mcials Resulis of
Historical Groundwater Sampling Events
NL/Taracorp Supcrfund Site

TITETET LT T I RN RITI S

ILLINOIS
CLASS1 MW - 108S —
MCls |STANDARDS JSEPTEMBER | APRIL JULY [OCTOBER
imad) L (med) _.%.___m 1994 1994
0.006 - < 0007 (1)|] <0.006 0010(1)
0.006 - <0.006 <0.006 <0.006
0.05 005 0.109(3) 0017 0025 0.091(3)
005 ons <0.010 <0.010 <0010
0.004 - <0.005 <0.004 <0.004 <0.004
0.004 - <0.004 <0.004 <0.004
0.005 0.005 0475(3)| o0180(3)| 02253 0963
0.005 0.005 . Q3| 0I23(3)| 0368(3)
0.1 o1 0.082 0003 1353)|  03143)
(1§ Q) <0.010 <0010 <0010
1.3¢ 0.65 00952 0039 0.140 0.108
1.3 0.65 <0.025 <0025 <0025
0015° 0.007S 1e@3)| 03n2(@3)] o3 1.1%3)
. 0.015¢ 40075 ' <0.003 <0.003 <0.003
o.om oo2] <0000 <0.0002 00015 0.0003
0.002 foe <0.0002 0.0005}] <0.0002
o1 o1 0254(3) 0075| 0980(3)| 0492(3)
(1} ] o1 ) <0.040 0.083 0.073
0.05 0.05 <0.00§ <0005 <0.00% <0.008
005 005 <0.005 <0.005 <0005
- 005 <0.010 <0.010 <0010 <0.010
- s <0010 <0.010 <0.010
0.002 - 007(1)| 0.008(1) 0.011(1) 0.01K(1)
0002 - 0om3(1)| ooos(1)| 00031
- 50 0.567 0.17?7 0376 0.7%9
= [Y57] 0151 0159

2pA1D-P4EMPOOM



‘Table 1 -5: Mctals Resulis of

Historical Groundwater Sampling Events

NL/Taracorp Superfund Site

ILLINOIS
CLASS | MW-109 o
MCLs [STANDARDS JULY—F)CI’OBER MARCH | SEPTEMBER| APRIL JULY  |[OCTOBER

?m"—"m'%i i,_ML__ 12%2 1993 1993 1994 194 1994
Astimony mgA ( - <0002 <0011 <0.060 <0.050 <0.006 <0.006 <0.006
Antimony, Sitered | mph 0.006 -
Arsenic mg/ .05 005] <0003 <0.003 <0.003 <0010 <0010 <0010 <001
Arsenic, flicred oph 0.05 005
Berylliom mg/ 0.004 - <0.0006 | <0.0006 <0.0006 <0.005 <0.004 <004 <0.04
Berylllum, filiered | mgA 0.004 -
Cadmium mgA 0.005 0.005 00028| <0.005 <0.005 <0005 <005 <0008 <Oms
Cadmium, fltered | mg/t 0.005 0.005 -
Chromium mg/ 01 61] <0002 <001 <0013 <0010 <0010 <0.00 <001
Chwomium, filicred | mgA Q1 ol
Copper mgA 13° 065fF <00M4 <0.014 <0014 <0.025 <005 <025 ol
Copper, Gltesed mgA 13 0.65
Lead mgh 0015° 0.0075 00046 0019(3)| <0.002 <0.003 <00 <0.00 <0
Lead, fikered mgA 0.015° 0.0075
Mercury mgh 0.002 0002] <00002 | <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <02
Mercwry, filiered mgh 0.002 0.002
Nickel mgN 01 0.t <0023 <0.023 <0.023 0059 <o < <O 0
Nickel, filtered mgN 01 0l
Selenium mgN 0.05 008 <0.003 <0.003 <0.00) <0.005 <0008 <0008 <008
Selealum, filicred | mgA 0.05 0.05
Sitver mgA - 0as] <0.0004 <0.009 <0.009 <0010 <0010 <0010 <ol
Silver, filicred mgA - 0.05
Thallium mg 0.002 - <0.002 <000 <0.0m <0050 <omR < <04xR2
Thallium, filicred | mpA 0.002 -
Zinc mgh - 5.0 0.057 00773 | <0.M0 <0.020 <020 <0420 <010
W = -7

opAjo-paempoom



Table 1 -5: Mcials Resulis of
Historical Grouadwatcr Sampling Events
NL/Taracorp Superfund Sitc

L T S

(=4
82==EE

1

Eﬁ
8

ILLINOSS MW- 108D
CLASS] QCFIELDDUPLICATE
STANDARDS JULY |OCTOBER| MARCH | SEPTEMBER
el 12 129 993
- < <0011 <0.060 <0.050
0.05 <0.003 0.023| <001 <0010
(T .3
- 0.0007 0.00188| <0.0006 <0.005
0.005 920 (31 92(3) 1.9(3) 4423
m L]
0.1 0.006 0.084 J 0.029 <0.010
a1
068 <0.014 0.044| <0014 <0.025%
05 ;
0.0075 0.026 3) 015(3) 0.0038 <0.003
40073
0.002 <0.0002 0.0002| <0.0002 <0.0002
0002
o) 047 (31 064 (3) 0.18(3) 0.302 (3]
al ’
005 <0.003 <0.003 <0.01$ <0.005
005
005] <0.0004 <0.009 <0.009 <0.010
005
- o048 (1) 0051(1)| 009(1) 0.05(1
50 28(2) M(2) 17(2) 179(2

OpPAID-PIEMPOOM



Selenlum
Scienlum, filiered
Silver

Sijver, filtcred
Thalllum
Thaifiem, filicred
Ziac

| Zigc. flicresd

Baosedgagaaaaaagssaeaidddf

0.015°
ao013°

Tablec 1 -5: Mcials Resulis of

Historical Groundwater Sampling Evenls
NL/Taracorp Superfuad Site

MW- {10
ILLINOIS QCFKFIEID
CLASS | MW-110 —_ Ivurnican
STANDARDS JULY |OCTOBER| MARCHU | SEPTEMBER| APRIL JULY locToniEr mmy
‘mﬂ,] |ﬁ 1993 1993 1994 194 1994 1924
- <0.002 <0011 <0.060 <0.050 <0.006 <{.006 <0.006 <0.006
005 <0.003 <0.003 <0.003 <0010 <0010 <0010 <0.010 <0010
005
- <0.0006 <0.0006 <0.0006 <0.005 <0.004 <004 <0.004 <{HiUM
0.005 0.0013 <0.005 <0005 <0005 <QM0S <Q.00S <0S <O S
0.005 .
0.1 <0.002 <0.013 <0013 <0010 <010 <0010 <00 <00
a1
065 <0.014 <0014 <0.014 <0.025 <0425 004 0084 aun
0.65
0.0075 0.0042 0017(3] <0002 <0.003 <0.003 <0003 <Q.003 <000y
0.0075
0002F <0.0002 <0.0002 <0.0002 <0.0002 <0002 <N <G W02 <{HRXD)
0.002
0.1 <0.023 0033 <0.023 <0.040 <0.040 <040 <040 <O (40
(1 N]
0.05 <0.003 <0.0m <0.0Mm <0005 <€.(0S ) <005 <0.00% <008
005
0051 <0.0004 <0.009 <0.009 <0010 <0010 <0 0i0 <0010 ]
005
- <0.002 <0.02 <0.002 <0.050 <52 <X <01XR <R
50 0.043 0078 <0.020 <0.020 <020 0092 00s) 0 0M)

apA1D-pieMpOOM
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Table 1-35: Mcials Results of
Historical Groundwater Sampling Eveats
NL/Taracosp Supcrfuad Sitc

ILLINOtS
CLASS MW-109-92 e
STANDARDS JULY | OCTOBER] MARCH | SEPTEMBER| APRIL JULY  |OCTOBER
L (mad) 1993 1990 1994 1994 1994
- <0.002 <0011 <0.060 <0.050 <0.006 <0.006 <0.006
B 005 <0.008 <0.003 <0.003 <0010 <0010 <0.010 <0.010
- o <0.0006 <00006 | <0.0006 <0.005 <0.004 <U.004 <0.004
B 0.006 00018 <0.005 <0.005 <0.00% <0005 <0.00% <0.00%
0-15‘ 0.([6 0R1U| <0013 <0.010 0011| <0010 <0.010
0:; <0.014 <0.014 <0014 <0.02$ <0.025 <0.025% 0.154
o.:ﬂ“; 0018 (3] 00038| <0.002 <0003 <000 <0.0m <0mn
m <0.0002 <0002 | <0002 <0.0002 <0.0002 <0.0002 <0002
nng <o.¢3 <03 | <03 <0.040 <0.040 <0.040 <0.040
o::; <0.003 <0.003 <0.000 <0.005 <0.005 <0008 <0.005
:g <0.0004 <0.009 <0.009 <0.010 <0010 <0.010 <0010
- o <0.002 <0.002 <0.002 <0050 ~ <00m <R <O
B 50 0.081 00573| <0020 <0.020 <0.20 <0020 0000

IpA|D-pIEMPOOM



Table 1 —-5: Mctals Resulis of
Historical Groundwatcr Sampling Events
NL/Taracorp Supcrfuad Site

T T TS

ILLINOIS
CLASS !
MQs |STANDARDS
m %
0.006 -
0.008 -
0.08 0.05
0.05 0.05
0.004 -
0.004 -
0.008 0.005
0.005 0.005
o1 0.1
0.1 0.1
13¢ 0.65
13¢ 065
0.015° 0.0075
0.015¢ 0.0075
o.00 0.002
0.000 0.002
0.1 0.1
ol o1
0.05 0.05
00 005
- 005
- 005
oo -
0.002 -
- 50

MW-111-92
QC FIELD DUPLICATE ,
JULY | OCTOBER| MARCH | SEPTEMBER| APRIL. |OCIOBER
19%2 1993 1993 19 1994

<0.002 <0011 <0.060 <0.050 <0.006 <0.006
0004 <0003 <0.003 <0010 <010 <0010
<00006 | <0.0006 <0.0006 <0005 <.004 <004
00004| <0.005 <0.005 <0.008 <0008 <0008
(Q(m‘ 07y <0013 <0010 <0010 <y
<0.014 <0014 <0014 <0.025 <0025 <0.25
0.0094 (2) 00072] <0.002 <0.003 <0.003 <003
<0002 | <0.0002 <0.0002 <0.0002 <00002 | <0002
<0023 <0023 <0.023 <0040 <0.040 <040
<0.003 <0003 <0.003 <0.005 <0.005 <0.00%
<0.0004 <0.009 <0009 <0.010 <0.010 <0.010
<0.002 <0.002 <0.002 <0.050 <00 <0
0059 0068 <0020 <0.020 <00 <020

apA|D-piempoom



Table 1 —5: Mcials Results of
Historical Grouadwater Sampling Eveats
NL/Taracorp Supcrfuad Site

ILLINOIS
CLASS ] MW-111-92 v ]
MCls |STANDARDS| JULY [OCTOBER| MARCH | SEPTEMBER| APRIL JULY  [OCTOBER

Antimosy mgA _ - <0002 <0011 <0.060 <0.050 <0.006 <0.006 <0.006
Antimony, fikorod | mgt| QDOS| - -
Arsenic mgh 005 005 0.0046 00087 <0003 <0010 <0.010 <0.010 <0010
Arseaic, Siered o 0.05 005
Beryllium mgA 0.004 - <0.0006 | <0.0006 { <0.0006 <0.005 <0.004 <0004 <04
Beryliium, fillered | mgh 0.004 -
Cadmium mgA 0.005 0005] <0.0003 <0.005 <0.00§ <0.005 <0.00§ <0.005 <05
Cadmium, Bltcred | mgA 0.005 0.008 .
Chromium mgh 01 a1} <000 024U | <0013 <0.010 <0010 0015 <00j0
Chwomium, Glicred | mgA a1 a1
Copper mgh 1.3¢ 065] <00M4 <0.014 <0014 <0.025 <0.025 0029 <04RS
Copper, Oitered oA 13 08
Lead mgA 0015 0.0075 0003| 0009(2] <0.002 <0.003 <0003 |<0003UJ | <o
Lead, fikered mgA 0015° 0.0073
Mercury oA 0.002 a0z <0.0002 <0.0002 | <0.0002 <0002 <G <2 <42
Mercwry, filiered mgA o0 000
Nickel mgA 0.1 a1} <0023 <0.023 <0.m3 <0.040 <0.040 <0.040 <04H0
Nickel, filicred mpA a1 01
Scieaium mg/ 0.05 005] <0003 <0.003 <0.003 <o <Oms | <oms Ul | <ol
Seienjum, filtered | mpA 005 005
Silver mgA - ' 005] <0.0004 <0.009 <0.009 <0.010 <000 <001 <0410
Siiver, fltered mgA - 0.05
Thallium mgA 0.002 - <0.002 <0.002 <0.002 <0.050 <0.mR <02 <042
Thaltivm, filiesed | mgh 0002 - .
Zinc mg/ - 50 0043 0073| <0020 <0.020 <020 ooss) <020
huum T -
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Table 1-5: Metals Results of
Historical Groundwater Sampling Events
NL/Taracorp Superfund Site

Notes:

U — The compound was analyzed for but was not detected. The associaled numerical value is atiributed (o contamination
and is considered to be the sample quantitation lmit.

J - The associated numerical value is an estimated quantity.

* — Action Level that triggers (reatment.

(1) — Sample concentration is above the MCL.

(2) — Sampie conceatration is above the lilinois Groundwaier Quality Standard for a Class | Polable Resource.

(3) — Sample Concentration is above both the MCL and the Illinois Class | Groundwater Quality Standard
llinois Class | Groundwater Quality Standard.

apA|H-pPIEMPOOM



Table 1-5: Metals Resulis of

Historical Groundwater Sampling Events
NL/Taracorp Supcrfund Site

ILLINOIS

daepdradadagaagaaaadalE

§§§§E.GF§

EP
8

STANDARDS

MW-111
MW-112 Qc
QCRINSATEBLANK ~ RINSATI:
JULY | OCTOBER] MARCH | SEPTEMBER| APRIL JULY  |OCTOBER APRIL
1993 1993 1994 1994 1994 1994
<0.002 <0011 <0.060 <0.050 <0.006 <0.006 <0.006 <0.006
00032 <0.003 <0.003 <0010 <0010 <0010 <010 <1010
<0.0006 | <0.0006 <0.0006 <0.005 <0004 <0.004 <0004 <K
<0.0003 <0.005 <0.005 <0.005 <0.005 <0005 <0.005% <OS
<0.002 <0.013 <0013 <0010 <0.010 <0010 <OOI <0010
<0.014 <0.014 <0.014 <0.02% <0025 <025 <0U25 <0 N2s
<0.002 <0.002 <0.002 <0003 <0.003 <0.003 <0003 <0003
<0.0002 <0.0002 <0.0002 <0.0002 <0.002 <0002 <0002 <tHxa
<0.023 <0.023 <0.023 <0.040 <0.040 <0.040 <0040 <0030
<0.003 <0.03 <0.003 <0.00% <0.005 <0.008 <005 <O
<nomg <0.009 <0.009 <0010 <0010 <0010 <00}0 <0010
<0.002 <0.002 <0.002 <0.050 <0.00 <0.002 oooy )] <om2
<00 | <000 | <0020 <0020 | <00 | <ooo | <owo <0n0
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